The changes in content of fatty acids were studied every three months along the storage's period, after adding an equal concentration (200 mg/Kg) of the natural antioxidant Tocotrienols (α-, β-, γ-and δ-T3) and of the synthetic one (BHT, BHA, AP) to four samples of different vegetable oils (sunflower oil, soybean oil, corn oil and olive oil). Then the oxidized and non-oxidized FAMEs were calculated to determine the antioxidant activity (AOA). The results showed that there was difference in AOA depending on the antioxidant of used. Tocotrienols were relatively weak compared with the synthetic antioxidant in all different types of oil. The AOA for each antioxidant was differed in different oil types. It was the most in the sunflower oil compared with the rest different oil types, while it was the lower for corn oil for all antioxidant. The AOA for BHA was the highest for different oil types compared with other antioxidants, and the δ-T3 had the lowest, while the rest anti-oxidants were in the following order: (BHA, BHT, AP, α-T3, β-T3, γ-T3, δ-T3).
Introduction
The use of antioxidants in pharmacology is intensively studied, particularly as treatments for stroke and neurodegenerative diseases. Antioxidants are also widely used as ingredients in dietary supplements in the hope of maintaining health and preventing diseases such as cancer and coronary heart disease. In addition to these uses of natural antioxidants in medicine, these compounds have many industrial uses, such as preservatives in food and cosmetics. For many years, chemists have known that free radicals cause oxidation, which can be controlled or prevented by a range of antioxidants substances [1] .
The tocochromanol vitamin E homologues with the largest diffusion in nature are four tocopherols and four tocotrienols: α-, β-, γ-and δ-tocopherol and α-, β-, γ-and δ-tocotrienol [2] .
Epidemiological evidences indicate that diet-derived antioxidants, e.g., vitamins A, C, and E, may be important in maintaining human and animal health [3] [4] .
More recent research demonstrated that tocotrienols play a specific role which goes beyond their known vitamin E antioxidant activity [5] [6] .
A very high number of vitamin E publications have appeared over the past 40 -50 years. Many literature data are specific for α-tocopherol, while the other forms such as the tocotrienols remain poorly understood.
The tocotrienol subfamily of natural vitamin E possesses powerful neuroprotective, anticancer, and cholesterollowering properties that are often not exhibited by tocopherols. Current developments in vitamin E research clearly indicate that members of the vitamin E family are not redundant with respect to their biological functions. α-Tocotrienol, γ-tocopherol, and δ-tocotrienol have emerged as vitamin E molecules with functions in health and disease that are clearly distinct from that of α-tocopherol. At nanomolar concentration, α-tocotrienol, not α-tocopherol, prevents neurodegeneration [7] .
Tocotrienols seem to inhibit cholesterol synthesis, reducing plasma cholesterol levels as well as other risk factors for cardiovascular disease [8] - [10] , and suppress tumor-cell proliferation [10] which makes it used in the field of cancer chemotherapy [11] . For these reasons, it is essential to have a notion of the vitamin E profile of a determined food to estimate and understand their possible antioxidant and other biological activities several methods reported allowing the simultaneous determination of tocopherols and tocotrienols [12] [13] [15]- [17] , data concerning the tocotrienol composition of olive oils are still scarce [18] [19] .
Synthetic antioxidants are very effective inhibitors of lipid oxidation in a wide variety of food products after the interaction of the antioxidant with lipid radicals, the bulky substituent's (such as tert-butyl or methoxy groups) in ortho-and para-positions relative to OH group on a benzene ring provides the formation of a very low energy resonance-stabilized phenolic radical. Due to its low energy, this radical does not rapidly catalyze the oxidation of unsaturated fatty acids. In addition, synthetic antioxidants do not react readily with oxygen to form unstable antioxidant hydroperoxides, which may decompose into high-energy free radicals that could promote oxidation. Instead they tend to react in radical-radical termination reactions [20] .
The main reason for using synthetic antioxidants is to extend the shelf life of foodstuffs and to reduce wastage and nutritional losses by inhibiting and delaying oxidation [21] .
Some of synthetic food antioxidants currently permitted for use in foods are butylated hydroxyl toluene (BHT), butylated hydroxyanisole (BHA), propyl gallate (PG), tertiarybutylhydroquinone (TBHQ) and Ascorbyl palmitate (AP); the addition of it retarded the formation of degradation compounds [22] - [26] ; and increased the stability of tocopherols [27] .
The objectives of this paper are: 1) To study the effect of addition antioxidant to the vegetable oil on the content of FAMEs; 2) using the content of FAMEs to determine the AOA for each different antioxidant; 3) comparing between the natural antioxidants (Tocotrienols) and synthetic one in the antioxidant activity. 
Methods

Materials
Apparatus
Gas chromatography (DANI MASTER GC HSS 86.50: DANI Instruments S.p.A. Italy) equipped with a flame ionization detector, and capillary column (Model: CBP1-M100-025, 0.25 mm × 100 m; Dani. Co., Italy) No. 0305.102 072 was used, micropipette 100 -1000 μl (Iso lab, Germany), sensitive balance (Sartorius, Germany), quartz Cuvette, volumetric flask (10, 25, 50, 100 ml), beaker (250, 500 ml), pipette (1, 2, 5, 10 ml).
Sample Preparation
The samples of sunflower oil, corn oil, and olive oil were collected from the essential local farming places in Syria (Hamah, Latakia, Aleppo). Soybean oil sample were purchased from local factory (Homs, Alrqaa). The samples had been tested during the first year of the collecting and production, then one sample of each types of oil was selected from previous samples is the most identical to the standard specifications for experiment. The oils were kept in glass containers at 20˚C having nitrogen atmosphere.
The sample were prepared according to the recommended method of (IUPAC 1987) [28] , which depending on esterification the glyceride by their interactions with potassium hydroxide solution, and the esterification was did according the following steps:
• Weight 1 g of oil sample in test tube;
• Add to the sample 10 ml of hexane (high purity special for chromatographic analysis); • Add 0.5 ml of 2N methanolic potassium hydroxide solution;
• Put on the cap, tighten the cap and shake vigorously for 20 seconds;
• Leave to stratify until the upper solution becomes clear. Decant the upper layer containing the methyl esters.
The Changes in Content of the Fatty Acids
Two microliter of the FAME was analyzed with gas chromatograph equipped with a flame ionization detector: 290˚C, and capillary column (Model: CBP1-M100-025, 0.25 mm X 100 m; Dani. Co., Italy) was used. The oven temperature: 200˚C. The injector and detector temperatures were each kept at 290˚C. The carrier gas helium, the flow rate 1 mL/min, and the split ratio was 1/6. FAMEs identification was based on the retention time as compared with those of the standard FAME mixture. Results were expressed as percentage of the peak area without any corrections. Fatty acid analysis was performed in triplicate for each sample, and the average values were reported. The fatty acids methyl ester ratios for oil's samples were determined using gas chromatography device. Area under the carve (AUC) of examined fatty acids was calculated depending on the AUC of methyl hexadecanoate, to determine the quantitative decrease in unsaturated fatty acids resulting from oxidation.
The Antioxidant Activity
The antioxidant activity (AOA) was examined by addition an equal concentration (200 mg/Kg) of each studied antioxidants (α-T3, β-T3, γ-T3, δ-T3, BHA, BHT, AP) to four samples of different vegetable oils (sunflower oil, soybean oil, corn oil, olive oil), in addition to preparing a blank samples. The samples were stored at 25˚C for nine months for the propose of determining the antioxidant activity through studying changes in fatty acids content every three months along the storage's period, and the AOA was determined from the Equation(1) [29] [30]:
AOA Non Oxidized FAME Non Oxidized FAME where Non-Oxidized FAME (AH) : the overall residual percentage of remaining fatty acids in presence of antioxidant. Non-Oxidized FAME (0) : the overall residual percentage of remaining fatty acids in absence of antioxidant. The FAMEs peak area in the samples were calculated using the average peak area compared between standard of methyl hexadecanoate and the sample to determine the quantitative decrease in unsaturated fatty acids resulting from oxidation after triplicate injections.
Results
Retention Time Rt
The Oxidized and Non-Oxidized Fames
Oil samples were analyzed in the moment (0), and every three months over nine months of storage's period, the Figures 1-3 showed the chromatogram of FAMEs for soybean oil samples through storage period. The difference between the total remaining quantitative fatty acids, which was known as non-oxidized FAMEs and the total initial fatty acids methyl ester, which was assumed equivalent to 100, indicated to the oxidized fatty acids methyl ester. This simple calculation made it easier to determine the total loss of fatty acids during oxidation, also for individual loss of each unsaturated fatty acids. Table 1 showed the results of FAMEs determination in blank samples for different types of oil [30] .
The AOA was determined based on the previous experimental data depending on the Equation (1), Table 2 showed the results of AOA determination for different antioxidants in different oil samples.
Discussion
Results showed that there was decrease in the total content of fatty acids in blank samples through storage period at 25˚C. Where the overall percentage of oxidized fatty acids after nine months was (23.7, 23.9, 22.1, 20.9) for each oil (sunflower, soybean, corn, olive) in order, and the percentage was less comparing to the rest of the samples supplied with antioxidants varied according to each different added antioxidants. Table 3 showed the result of non-oxidized FAMEs determination in different types of oils.
For comparison between the average results of natural antioxidants and synthetic one in all oil types, t-test was applied and the results were shown in Table 2 . The P value was smaller than 0.05, which indicted that there is a substantial difference statistically between the average results of natural and synthetic antioxidants in all oil types. The antioxidant activity for different antioxidants was represented in Figure 4 , which showed that synthetic antioxidants were more effective than tocotrienols, which differed according to the different isoforms.
The AOA for different antioxidants took the following order: (BHA ˃ BHT ˃ AP ˃ α-T3 ˃ β-T 3˃ γ-T3 ˃ δ-T3).
Conclusion
The AOA for tocotrienols were relatively lower than synthetic antioxidants, but valuable when added to vegetable oils. This may asses decrease the use of synthetic antioxidants and concentrate on the natural one, like tocotrienols. Especially they are considered one of natural components in vegetable oils.
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